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Detection of Potato virus X by RT-PCR and IC-RT-PCR

ZHU Yunfen, CHENG Qun*, SHEN Yanfen TIAN Henglin
(Southern Potato Research Center of China, Enshi, Hubei 445002, China )

Abstract: Potato virus X (PVX) is one of the important viruses infecting potato, and usually causes mosaic symptoms.
Mixed infection with other viruses in the field often leads to devastation of potato. There is no effective prevention and treatment
for PVX, therefore, to strengthen the PV X rapid detection is a subject to be solved urgently. In this research, reverse transcriptase
polymerase chain reaction (RT-PCR) and immunocapture reverse transcriptase polymerase chain reaction (IC-RT-PCR) were
used to detect PVX. The results showed that PVX was detected from dilutions equivalent to 1.0 x 102 by IC-RT-PCR and from
dilutions equivalent total RNAto 1.0 x 10*by RT-PCR. The two methods have higher detection sensitivity, and could be used for
detecting PVX.
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ATT TCA GCT TC-3' 562 bp
1.2
m 1.2.1 RT-PCR PVX
o RNA Invitrogen
40 . 2l X RNA N
Potato virus X, PVX 01g 1 mL Trizol
o reagent o
PVX X RNA PCR
RNA RNA 2.1 x 108 Da Oligo dT  primer 1 pL  0.1% DEPC
64 kb RNA3J 10 pL 70°C 5 min
5' m7 GppG i B, PVX 30s 5s 5% Reaction Buffer
515 nm x 13 nm 5L RNaseinhibitor 40 pwg/pL 0.5l dNTPs1pL
M-MLV RT 1 pL 0.1% DEPC 25 nL
- PVX 37 C lh 70<C 10 min
20°C o
o 25 L ,
PVX 15% H, 10x buffer 2.5 p.L MgCl,  ¢DNA
PVX 1.5 L 05l dNTPOS pL. Taq 0.6 L
o dd H,0 189 pL, 94°C 5 min
PVX PVX 94°C 1 min, 60°C I min, 72°C 1 min
30 72°C 10 min 4°C,
5 L PCR 1.0%
o 122 1C-RT-PCR PVX
RT-PCR PVX 1:1000 viv
IC-RT-PCR PVX 5 pg/mL Na,CO51.59 ¢
PVX NaHCO;293 ¢ NaN;02g¢g 1 mL °
° 100 pL 0.2 mL PCR
1 . 37C 2h 4°C o
1.1 200 pL 10 mmol/l.  pH
PVX 7.5 Tris—HCI; 150 mmol/LL NaCl 0. 05% Tween—
o ¢ 5 7 20 3 min 3

TRIZOL Invitrogen ~ M-MLV Reverse Transcri—
ptase Oligo dT primer (Promege) TaqDNA
ANTPMixture 100 bp DNAladder
Inhibitor o
GenBank PVX
PCR P P1 5'-TAG
CAC AAC ACA GGC CAC AG-3'" P2 5'-GGC AGC

Ribonuclease
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1:5 glv
500 mmol/L.  pH 8.2  Tris—HCI

150 mmol/LL NaCl 2% PVP 0.05% Tween—20 o

4C 10000min~ 1Smin, 100 pL
37C. 2h 4T . .
RNA 20 pL

4 nL5x RT buffer 2 pL 10 mmol/LANTP 14 pL
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dd H,0 0.2 pL TritonX-100 PCR 65°C
10 min o

RT-PCR o
1.2.3

RNA 10x10°-10x10°° IC-
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RT-PCR  IC-RT-PCR
o 1
562 bp RT-PCR
IC-RT-PCR o
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M: 100 bp DNA
2 IC-RT-PCR
M: 100 bp DNA Marker; 1: Detection of RT-PCR; 2: Detection of IC—
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Figure 1 Detection of potato virus X by RT-PCR and
IC-RT-PCR

1: RT-PCR

22

RNA 1.0 x 10°- 1.0 x 10
RT-PCR. IC-RT-PCR
° IC-RT-PCR
1.0 x 107 RT-
PCR 1.0x10* RNA
2

RT-PCR

600 bp
500 bp
600 bp
500 bp
IC-RT-PCR
M 100 bp DNA 1-7 10°% 107, 107

107, 107, 107, 10°,
M: 100 bp DNA Marker; 1-7: Diluted to 10° 107, 1072 107, 107,

107 and 107, respectively.

2 X

Figure 2 Two methods for detection of potato virus X



<373

X RT-PCR  IC-RT-PCR —
PVX °
DAS-ELISA
[ 1

[1] [J]. , 2005
(3): 29 - 32.

CP [ 2] Grammatikaki G, Avgelis A, Sonnino A. Behavior of potato gamet—
oclonal plants against the necrotic strain of potato Y potyvirus [J].
>%~10% cp Russian Journal of PlantPhysiology,2007,54(4):507-512.

[ 3] Morozov S'Y,GorbulevV G,Novikov VK, et. al. The primary structure

(6 of 5" and 3' terminal regions of potato virus X genomic RNA []]. Proc
Acak Naul SSSR, 1981, 259: 723-725.
RT-PCR [4] Hooker W J. [M].
RNA <DNA , 1992: 129-131.
[5] R s , . RT-
N PCR [J]. , 2005, 35(2): 109-115.
[ 6] Jelkmann W, Keimkonrad R. Immuno—capture polymerase chain
reaction and plate—trapped ELISA for the detection of apple stem
. DNA. RNA pitting virus [J]. Journal of Phytopathology, 1997, 145(11-12):
RT-PCR 499-504.
o1 [7] . . .. DAS-ELISA
’ [J]. , 2000 ,14(3):144-145.
IC-RT-PCR - o
[J]. , 1989, 16(3): 193-197.
RNA [ 9] Cieslinska M, Malinowski T, Zawadzha B J. Studies on several strains
¢DNA 5 of apple chlorotic leaf spot virus (ACLSV ) isolated from different
fruit tree species|J]. Acta Hort, 1995, 386: 63-69.
551 Nolasco ™ IC-RT-PCR e o
, 1996, 12(2): 190-192.
PLRV 8 1 [11] Singh M, Singh R P. Factors affecting detection of PVY in dormant
1 (4 tuber by reverse transcription polymerase chain reaction and
PLRV nucleic acid spot hybridization[J]. Journal of Virological Methods,
dsRNA 1996,60: 47-57.

[12] Singh R P, Nie X, Singh M. Sodium sulphite inhibition of potato and
cherry ployphenolics in nucleic acid extraction for virus detection
by RT-PCR[J]. Journal of Virological Methods,2002,99:123-131.

RT-PCR ° [13] Nolasco G, De Blas C, Torres V, et al. A method combining imm-
IC-RT-PCR PVX unocapture and PCR amplification in a microtiter plate for the
DAS—=ELISA detection of plant viruses and subviral pathogens [J]. Journal of
RT-PCR Virological Mehtodes, 1993, 45(2): 201-218.
[14] .PLRV ~ IC-RT-PCR  DAS-ELISA
RNA [D]. : , 1999.

RT-PCR [15] Maroon Z. PCR-based tests for the detection of tomato viruses and

N DAS-ELISA carlaviruses[J]. Acta Horticulturae, 2002, 568: 117-122.

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



